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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
storing space multiplexing holograms of a skip sort which 
solves the problem of crosstalk, image distortion and 
physical change of a medium which are met in a recording 
process using an optical polymer medium. 
SOLUTION: By skip sort technique of this invention, 
holograms are stored in a layer of a row and consequently 
almost uniform background exposure can be obtained in 
succeeding layers. 
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* NOTICES * 

JPO and NCIPI are no^ responsible for any 
damages caused by "the use of "this 'bransla'tlon . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The step which prepares the hologram storage of an optical polymer mold, and the 
step which memorizes the hologram of the 1st set in the 1st line in the (B) aforementioned storage, 
(C) — the step which memorizes the hologram of the 2nd set in said storage at the 1st line — since — 
the core of each of said hologram of the 1st set Only at least 2% of distance of the diameter of a 
hologram separates from the core of said adjoining hologram of the 1st set. The core of each of said 
hologram of the 2nd set Only at least 2% of distance of the diameter of a hologram separates from 
the core of said adjoining hologram of the 2nd set. Said hologram of the 2nd set It is the hologram 
store method characterized by only for offset distance having shifted from the exact match with said 
hologram of the 1st set, and performing said storage using a spatial multiplexing technique. 
[Claim 2] It is the approach according to claim 1 characterized by only for at least 50% of distance 
of the diameter of a hologram separating the core of each of said hologram of the 1st set from the 
core of said adjoining hologram of the 1st set, and only at least 50% of distance of the diameter of a 
hologram separating the core of each of said hologram of the 2nd set from the core of said adjoining 
hologram of the 2nd set. 

[Claim 3] It is the approach according to claim 2 characterized by separating the core of each of said 
hologram of the 1st set from the core of said adjoining hologram of the 1st set by the distance of the 
diameter of a hologram, and separating the core of each of said hologram of the 2nd set from the 
core of said adjoining hologram of the 2nd set by the distance of the diameter of a hologram. 
[Claim 4] The step which memorizes the hologram of the 3rd set after the aforementioned (C) step 
and in the (D) aforementioned record storage at said 2nd line parallel to the 1st line, (E) the core of 
the step which memorizes the hologram of the 4th set in said record storage at said 2nd line, and 
each of said hologram of the 3rd set It separates from the core of said adjoining hologram of the 1st 
set by the distance of the diameter of a hologram. Only at least 2% of distance of the diameter of a 
hologram separates from the core of said adjoining hologram of the 3rd set. And the core of each of 
said hologram of the 4th set It separates from the core of said adjoining hologram of the 2nd set by 
the distance of the diameter of a hologram. And it is the approach according to claim 1 that only at 
least 2% of distance of the diameter of a hologram separates from the core of said adjoining 
hologram of the 4th set, and only full coincidence of the hologram of the 3rd set to offset distance is 
characterized by having shifted, as for said hologram of the 4th set. 

[Claim 5] It is the approach according to claim 1 characterized by separating the core of each of said 
hologram of the 1st set from the core of said adjoining hologram of flie 1st set by the distance of the 
diameter of a hologram, and separating the core of each of said hologram of the 2nd set from the 
core of said adjoining hologram of the 2nd set by the distance of the diameter of a hologram. It is the 
approach according to claim 4 characterized by separating the core of each of said hologram of the 
3rd set from the core of said adjoining hologram of the 3rd set by the distance of the diameter of a 
hologram, and separating the core of each of said hologram of the 4th set from the core of said 
adjoining hologram of the 4th set by the distance of the diameter of a hologram. 
[Claim 6] (F) The step which memorizes the hologram of the 5th set to said 1st line and the 3rd line 
parallel to the 2nd line in said storage, (G) the core of the step which memorizes the hologram of the 
6th set in said device storage at the 3rd line, and each of said hologram of the 5th set Only at least 
2% of distance of the diameter of a hologram separates from the core of said adjoining hologram of 
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the 5th set. Said hologram of the 3rd line The hologram of both the 1st line and said 2nd line is 
overlapped. The core of each of said hologram of the 6th set It is the approach according to claim 4 
that only at least 2% of distance of the diameter of a hologram separates from the core of said 
adjoining hologram of the 6th set, and only full coincidence of the hologram of the 5th set to offset 
distance is characterized by having shifted, as for said hologram of the 6th set. 
[Claim 7] Said hologram of the 3rd line is an approach according to claim 6 characterized by 
overlapping equally to said hologram of the 1st line and the 2nd line. 

[Claim 8] Only the distance of the diameter of a hologram separates the core of each of said 
hologram of the 1st set from the core of said adjoining hologram of the 1st set. The core of each of 
said hologram of the 2nd set From the core of said adjoining hologram of the 2nd set, the core of 
each of said hologram of the 3rd set which only the distance of the diameter of a hologram leaves 
Only the distance of the diameter of a hologram separates from the core of said adjoining hologram 
of the 3rd set. The core of each of said hologram of the 4th set Only the distance of the diameter of a 
hologram separates from the core of said adjoining hologram of the 4th set. The core of each of said 
hologram of the 5th set It is the approach according to claim 6 characterized by only for the distance 
of the diameter of a hologram separating and only the distance of the diameter of a hologram 
separating the core of each of said hologram of the 6th set from the core of said adjoining hologram 
of the 6th set from the core of said adjoining hologram of the 5th set. 

[Claim 9] Said hologram of the 3rd line is an approach according to claim 8 characterized by 
overlapping equally to said hologram of the 1st line and the 2nd line. 

[Claim 10] Said storage is an approach according to claim 1 characterized by including at least one 
ingredient chosen from the group who becomes a photoreaction nature monomer from photoreaction 
nature oligomer and a photoreaction nature polymer. 

[Claim 1 1] Said hologram is an approach according to claim 1 characterized by what is memorized 
by the spatial multiplexing technique chosen from the group who consists of shift multiplexing, 
opening multiplexing, and phase correlation multiplexing, 

[Claim 12] Said the 1st, the 2nd, the 3rd, and 4th line are an approach according to claim 4 
characterized by including a diimmy hologram. 

[Claim 13] It is the approach according to claim 12 characterized by said the 1st, the 2nd, the 3rd, 
and 4th line being parallel, and arranging said dummy hologram at the edge of the 1st, the 2nd, the 
3rd, and the 4th line. 

[Claim 14] (A) The step which prepares an optical polymer mold storage, and the step which 
memorizes the hologram of at least two group in the 1st line in the (B) aforementioned storage, (C) - 

- the step which memorizes the hologram of at least two group in said storage at the 2nd line — since 

— the core of the hologram of said each class Only at least 2% of distance of the diameter of a 
hologram separates mutually. The hologram of said each class Only offset distance has shifted from 
the location of a front group. Said 2nd line It is the hologram store method to which it is adjacently 
parallel to said 1st line, only 2% of distance of the diameter of a hologram leaves the core of the 
hologram of said each class mutually, and, as for the hologram of said each class, only the hologram 
of a front group to offset distance is characterized by having shifted. 

[Claim 15] The core of the hologram of said each class is an approach according to claim 14 
characterized by only the distance of the diameter of a hologram being distant from the core of a 
hologram that **** adjoins. 

[Claim 16] (D) The step which memorizes the hologram of at least two group in said storage at the 
3rd line, and said hologram of the 3rd line It is the approach according to claim 15 that it overlapped 
equally to said hologram of the 1st line and the 2nd line, and is mutually separated from the core of 
the hologram of said each class by the distance of the diameter of a hologram, and only the location 
of a front group to offset distance is characterized by having shifted, as for the hologram of said each 
class. 

[Claim 17] Said storage is an approach according to claim 14 characterized by including at least one 
ingredient chosen from the group who becomes a photoreaction nature monomer from photoreaction 
nature oligomer and a photoreaction nature polymer. 

[Claim 18] Said hologram is an approach according to claim 14 characterized by what is memorized 
by the spatial multiplexing technique chosen from the group who consists of shift multiplexing, 
opening multiplexing, and phase correlation multiplexing. 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to a hologram record system about the 

record system of a page imit. 

[0002] 

[Description of the Prior Art] The developer of the device which records information, and an 
approach is trying to always increase storage capacity. It is proposed as what changes the memory 
system, especially hologram record system of a page imit to the conventional memory device as a 
part of development of this kind. The hologram (record) system is memorizing or calling information 
over a whole page. This page consists of pattem trains showing information. Generally, hologram 
systems are three dimensions and have stamped the hologram display of a page on the record storage 
as a refractive index and/or a pattem of absorption. A hologram system is D.Psaltis et al., 
"Holographic Memories" Scientific American, and November 1995. It argues. [ of work ] 
[0003] A hologram system feature is that the rate which can access at random the information 
recorded as high density storage capacity, and can take it out is quick. Since information is usually 
operated per page, namely, it is recorded or it is read, it is read with a recording rate and is actually 
quicker than the record system by the conventional magnetic disk or the compact disk. [ of a rate ] 
However, the big advantage of a hologram system is storage capacity. Each page is able to record 
millions of components on thousands pans as a hologram image again. Now, 1014-bit information 
can record a theory top on the hologram record storage of 3 1 .0cm. 

[0004] Drawing 1 expresses the elemental ingredient of the hologram record system 1 . The hologram 
record system 1 has the modulation device 2, the optical record storage 3, and a sensor 4. What kind 
of device which can express data with two dimensions optically is sufficient as the modulation 
device 2, Generally the modulation device 2 is a space optical modulator, and is attached in the 
coding equipment which encodes data to this space optical modulator. Reflected the light included in 
it, or it was made to pass, and the modulation device 2 has made pass it altematively or prevented a 
part of light beam. It encodes that the signal light 5 is also for a data image in this way. This data 
image is recorded by making the signal light 5 and the reference beam 6 which were encoded 
interfere in on the optical record storage 3. Interference forms an interference pattem, i.e., a 
hologram, and this is captured in the optical record storage 3 as a pattem of change of a refractive 
index. It is possible to memorize two or more hologram images to one place. That is, it is carried out, 
when it is possible to memorize two or more holograms in the overlapping locations and this changes 
the include angle, the wavelength, and the phase of the modulation device 2 (this usually calls 
include-angle correlation multiplexing, wavelength correlation multiplexing, and phase correlation 
multiplexing, respectively). 

[0005] The signal light 5 passes a lens 7, before intersecting a reference beam 6 in the optical record 
storage 3. A reference beam 6 may pass a lens 8 before this crossover. If data are recorded into the 
optical record storage 3, it is possible by making a reference beam 6 and the optical record storage 3 
cross that it is also at the same location and same include angle as the reference beam 6 having been 
tumed in the reference beam 6 and the optical record storage 3 when recording data, wavelength, or 
a phase to take out data. The reproduced data pass a lens 9 and are detected by the sensor 4. A sensor 
4 is CCD or an activity pixel CMOS sensor. The sensor 4 is attached in the equipment which usually 
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decrypts data. 

[0006] The one approach of hologram record is phase correlation multiplexing holography, and this 
is indicated by U.S. Pat. No. 5719691 (February 17, 1998 issue). In one example of phase correlation 
multiplexing holography, a reference beam beam intersects the signal beam which passed the phase 
mask and has passed the array which displays data within a record storage, and forms the hologram 
into a storage. The location of the record storage to signal light and a reference beam is the location 
which a light beam overlaps in a storage, and it is changed so that data can be memorized. Playback 
of data is performed by making the record location of a basis pass a reference beam as the same 
phase modulation as having been used while memorizing data is also. For example, the hologram 
(volume holograms), for example, the filter, or beam SUTEARA of a volume mold can also be used 
as an optical component of the passive mold which controls the Ught tumed to the storage or is 
modulated. Another techniques which record data are opening multiplexing (refer to U.S. Pat. No. 
5892601) and shift multiplexing (refer to Optics Letters, Vol.20, No.7, and 782-784 (1995)) by using 
a motion of a record storage to a beam. Although phase correlation, opening multiplexing, and all the 
shift multiplexing are recording the hologram on a different location, the location which overlapped 
among them exists. 

[0007] Since each data page is arranged in a multiplexing tooth space, in order for the cross talk 
between read-out processes not to make it generate, there is a limitation about how two or more 
holograms are brought close and recorded. However, even when sufficient tooth space exists among 
two or more holograms, it may be introduced between read-out of a hologram and/or the record 
processes that a cross talk noise adjoins, and in a hologram. Therefore, the technique of evasion or 
reduction is developed in installation of such a cross talk. 

[0008] A certain technique (distributed record (sparse recording)) is effective in an include angle, 
wavelength, and the sign redundancy technics of a phase, i.e., the technique in which a hologram has 
the almost same physical location. In distributed record, two or more holograms recorded on mutual 
very near include angle or wavelength are recorded in the sequence which replaced the include angle 
or wavelength which is the sequence. For example, when a hologram is multiplexed 4 degree 3 
degree l-degree2 " at an angle of 5"6"7"8"9"10", a hologram is recorded in sequence like 
6"3"7"10"5"8" 2 degree 4 degree l-degree9 Thereby, the cross talk between holograms can be 
reduced (refer to C.Gu and J.Hong, "Noise gratings formed during the multiple exposure schedule in 
photorefractive media of work, "Optics Comm., Vol.93, and 213-18(1992). about this). Although 
this distributed record is useful, especially at the time of read-out, it becomes complicated. 
Semantics has the usefulness especially about the technique relevant to the nearly perfect physical 
overlap of a hologram further again. 

[0009] In addition to the problem of this potential cross talk, degradation of the recorded hologram 
may originate in the refractive index of a storage, and local fluctuation of a physical dimension, and 
may occur. When it explains concretely, in the storage (photopolymer— based media) of the optical 
polymer base, an optical -activity monomer and/or oligomer react alternatively, form a hologram, and 
are in the inclination to cause contraction with this local multiplexing. In this way, each continuous 
hologram record causes physical fluctuation in the whole storage, for example, changes a bulk 
refractive index and extent of diffusion to it. When such change is added, and reading a hologram, 
large fluctuation (Bragg detuning), i.e., BURAGU detuning of a hologram, is introduced. An optical 
pol5aner storage has the inclination it to become limited finitely changing [ of a refractive index ] a 
dynamic range further again. And in a spatial multiplexing technique, an optical polymer storage is 
in the inclination which shows record of non-homogeneity over the whole storage, and degradation 
of the data recorded by this is introduced. 

[0010] The spatial multiplexing used on these specifications means the redundancy technics to which 
the fluctuation to the location of the record storage to signal light and a reference beam relates, and 
the thing in which two or more holograms have a lap among them. A hologram record technique is 
designed by the desirable thing so that such change may be compensated. 
[0011] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering a cross talk and 
the hologram record technique of reducing the problem relevant to the physical change of a record 
storage (especially optical polymer storage). 
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[0012] 

[Means for Solving the Problem] This invention is the spatial multiplexing technique including 
physical fluctuation of a cross talk and a record storage of skip sow TIDDO (skip sorted) which 
solves the problem of the proper of an optical polymer storage. This spatial multiplexing technique 
includes shift multiplexing, phase correlation multiplexing, and opening multiplexing. Skip sow 
TIDDO means a record technique which is given by memorizing a hologram in order of a location 
with background exposure of the homogeneity of an optical polymer storage. By using such a 
sequence (sequence), the problem which an optical polymer encounters is solvable. 
[0013] If ttiis invention is caused like 1 voice, as shown in dravsdng 2 A-C, the holograms 10 and 12 
of the 1st set were memorized in the 1st train in the flat sxirface, and as a result, each hologram 
contacts the next hologram, and is in them (hitting), namely, it is separated from the core of an 
adjoining hologram of the holograms by the diameter of a hologram. (The diameter of a hologram is 
a distance specified by the crossover of a reference beam and signal light in respect of a record 
storage) . After this hologram of the 1st set is memorized, the train with the same holograms 20 and 
22 of the 2nd set memorized, however, as for the hologram of the 2nd set, only offset distance has 
shifted from the exact match with the hologram of the 1st set to it. The hologram of the following 
group as well as this 1st train is recordable, and from the exact match of a front group, this also shifts 
only offset distance and is performed. (On these specifications, it is used in the sense of the former, a 
hologram adjoins each other mutually by the width of face of one hologram, and a line means the 
line arranged in accordance with a periphery configuration in accordance with other configurations 
along with a straight line.) Refer to drawing 2 , drawing 3 , and drawing 4 R> 4 for this. An exact 
match means that the core of the 1st and the hologram of the 2nd set is located in the same location. 
[0014] Offset distance is the spatial multiplexing shift [ twice / positive-number ] needed for 
completing a record storage, and this is explained in fiill detail below. By forming the hologram (it 
not overlapping) group which is not overlapped, the background over record of a consecutiveness 
group is stabilized as compared with the conventional record technique. For example, polymer 
contraction (polymeric shrinkage) is comparatively generated in homogeneity over a line, 
[0015] When the hologram of two or more lines is required, according to other modes of this 
invention, the hologram of the 1st set and the hologrgim (or fiirther hologram of another group) of the 
2nd set are recorded [ being shown in drawing 2 A and B, and ]. As shown in dravsdng 2 C after that, 
the hologram (30 32) of the 3rd set is formed in the 2nd parallel line which adjoins the 1st line. If it 
explains concretely, the 3rd set will be arranged so that ttie core of each hologram (30) may be left 
by the diameter of one piece of a hologram (32) to the adjoining hologram of the 3rd set and it may 
separate from the core of the adjoining hologram (10) of the 1st set by the diameter of one piece of a 
hologram to coincidence again. The hologram (40 42) of the 4th set is recorded on the 2nd line after 
that (the core of a hologram is estranged by the diameter of one piece of a hologram). However, only 
offset distance with the hologram (40 42) of the 4th set same from the exact match of the hologram 
(30 32) of the 3rd set has shifted like the 2nd set. It is possible to form an excessive group in each 
line fiirther further again so that each may shift only offset distance from an exact match with a front 
group similarly. 

[0016] Although memorizing the sequence group of the hologram from an edge to an edge is 
discussed by other reference, an indication or motivation which uses such a technique with an optical 
poljmaer storage does not exist. However, that the storage approach of a laminating mold is 
advantageous can find out by analyzing the problem of a proper carefully to an optical polymer 
storage. 

[0017] When it explains concretely, it is doctoral dissertation "Holographic 3-D Disks and Optical 
Correlators using Photopolymer Materials" author Allen Pu from the California Insttute of 
Technology. It is arguing about the storage technique of the hologram which piled up the line in the 
lithium NAIO cutting tool (lithium niobate). It is Allen Pu even if it considers this doctoral 
dissertation carefiiUy. The motivation which can extend approach to an optical polymer storage does 
not exist. The 3rd of this paper and Chapter 4 (143 - 178 pages) have described the experiment for 
which 100 bits /of storage capacity of 2 are needed micrometer, since a suitable optical polymer 
storage cannot come to hand as indicated by 144 pages ~ a hthium NAIO cutting tool (optical 
refractive-index nature ingredient (photorefractive material)) ~ instead, it was used. The first 
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experiment has encountered the problem (problem that the process which piles up a hologram in 
order and records it into an optical refractility record storage causes elimination of the hologram 
recorded before partial at least) in the shift holograph technique shown in drawing 3 .59(a) as 
discussed by 156 - 158 pages. If it explains concretely, record of each hologram will degrade the 
reinforcement of the hologram before recorded in the space (see the 156 pages), and this will happen 
to an ununiformity. This problem worsens a signal-noise ratio and degrades the SN ratio of a 
hologram especially with the most dominant elimination. 

[0018] In order to solve the problem of this elimination peculiar to this optical refractility ingredient, 
the above-mentioned doctoral dissertation has reported flie special record technique, as shown in 
drawing 3 .60(a). this technique — drawing 3 . — as shown in 59 (a), the overlapped train records the 
hologram group which does not be alike and overlap in a line so that it can finally attain. This 
configuration becomes more eliminable [ homogeneity ] by avoiding continuous overlap. However, 
in order that it may still generate and elimination may attain similar birefringence effectiveness to all 
holograms, it is recorded that it is also at reinforcement with the 1st highest hologram, and each 
consecutiveness group is recorded as it is also at reinforcement weaker than it. 
[0019] It is Allen Pu so that clearly from the aforementioned paper and the above-mentioned 
argument. Although the elimination problem peculiar to an optical refractiUty ingredient is solved, 
such elimination is not generated in an optical polymer storage. The reason for applying this 
technique complicated beyond the need to the system which uses an optical polymer ingredient in 
this way cannot be found out. 
[0020] 

[Embodiment of the Invention] If this invention is caused like 1 voice, a hologram will be recorded 
by the pattern of a square or a rectangle, as shown in drawing 2 A-D. The holograms 10 and 12 of 
the 1st set are recorded on the 1st almost parallel train so that each hologram may contact the next 
hologram exactly (that is, the core of an adjoining hologram is separated by one diameter of a 
hologram). Next, the holograms 20 and 22 of the 2nd set are recorded on this 1st train. However, as 
for the holograms 20 and 22 of the 2nd set, only offset distance has shifted from the exact match of 
the holograms 10 and 12 of the 1st set. It is the 1st train, next it is able for a consecutiveness group to 
shift similarly and to arrange only the same offset distance from an exact match with a front group. It 
is also possible to approach more and to arrange the hologram of an individual group from a part for 
one diameter of a hologram. Usually, more generally the offset distance is at least 50% 2%, even if 
there are few disimeters of a hologram. It depends for an actual offset distance on the trade-off to a 
specific hologram system. The reason is that a system rate will become slow although homogeneity 
increases if a tooth space becomes larger. 

[0021] When the hologram of two or more trains is required, according to other modes of this 
invention, a hologram group is recorded in the 1st train ( drawing 2 A and B). As shown in drawing 
2 C after that, the holograms 30 and 32 of the 3rd set are formed in the 2nd train (the 1st train is 
usually adjoined). For example, the 3rd set is arranged so that the core of each hologram (30) may 
separate by one diameter of a hologram (32) to the adjoining hologram of the 3rd set, and so that it 
may separate from the core of the adjoining hologram (10) of the 1st set by one diameter of a 
hologram. It is also possible in addition to arranging the 3rd and the 4th line adjacently in the 1st line 
[ 2nd ], to bring the 3rd and the 4th line close more, and to arrange them. For example, it is also 
possible to pile up and arrange on [ some ] the 1st and the 2nd line. Although the holograms 40 and 
42 of the 4tti set are recorded on the 2nd train after that, the holograms 40 and 42 of the 4th set shift 
only the same offset distance from an exact match with the holograms 30 and 32 of the 3rd set like 
the 2nd set. It is also possible only for offset distance to shift and record another group on the 2nd 
line from an exact match with a front group furthermore. 

[0022] A hologram group can be formed in the line which overlaps an adjoining line if the line 
which the nxmiber of requests adjoins, for example, the 1st line of drawing 2 A-C, and the 2nd line 
are formed. For example, as shown in drawing 2 D, the holograms 50 and 52 of the 5th set are 
remembered to be the 1st by the 3rd line parallel to the 2nd line, and arrangement storage is carried 
out so that the 1st may be overlapped equally to the 2nd line. In this example, the core of each 
hologram (50) of the 5th set is arranged at the middle point of the line which shifts from the core of 
the adjoining hologram (52) of the 5th set by one diameter of a hologram, and is arranged, and 
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connects the core of the adjoining hologram of the 1st set and the 3rd set, for example, the line 
between holograms 10 and 30, and the line between holograms 12 and 32. The holograms 60 and 62 
of the 6th set are recorded on the 3rd line after that. 

[0023] The core of each hologram (60) of the 6th set is separated from the core of the adjoining 
hologram (62) of the 6th set by one diameter of a hologram. And the holograms 60 and 62 of the 6th 
set have shifted only the amount of offset from an exact match with the holograms 50 and 52 of the 
5th set. For example, there is a core of each hologram of the 6th set right above the middle point of a 
line to which the core of the adjoining hologram of the 2nd set and the 4th set is connected. (It is also 
possible to arrange the 5th and the hologram of the 6th set in locations other than this middle point 
depending on a rate and the trade-off between homogeneity depending on a specific hologram 
storage system.) It is also possible to bring close the line which adjoins coincidence above by one 
diameter of a hologram, and to arrange it. It is also possible to arrange the hologram of another group 
to the 3rd line further and to form a line similar to the line which equal-distance-** ****(ed), or 
overlapped and was formed before. 

[0024] In order to fill a storage with a hologram, a hologram is usually recorded on the section 
according to individual of a storage. For example, a storage is divided into a parenchyma top sector. 
A specific system and redundancy technics can form [ various lines ] with a storage. Generally 
between the holograms of a separate section, overlap does not exist. Furthermore in the storage of a 
square or a rectangle, a dummy hologram is recorded along with an edge (at edge at which a linear 
line counters). However, this hologram does not have data. The reason is in order for background 
contraction and exposure to offer sufficient signal-noise ratio, are not fiilly uniform at these edges. 
[0025] As mentioned above, the background of each consecutiveness group recorded on a certain 
line is stable from the conventional record technique by performing this record technique. If it 
explains concretely, the polymer contraction which is hard to avoid will take place to homogeneity 
over a line by controlling overlap, since the hologram of the group recorded before does not overlap. 
[0026] Offset distance is the spatial multiplexing shift [ twice / positive-number ] required to 
complete a record storage. An actual offset distance changes by choosing the specific hologram 
record approach (for example, shift multiplexing and multiplexing for opening), and selection of 
distance is this contractor's altemative matter, and is one or less diameter of a hologram. Generally a 
hologram is recorded comparatively closely. When there is overlap in the direction of [ within the 
field specified by signal light and the reference beam ], a hologram is comparatively recorded on 
super-** by several microns offset, a bigger offset distance (redundancy technics are determined) is 
given when there is overlap in the direction of [ outside a field ] (for example, opening multiplexing 
— receiving ~ 1/3 to 1/2 of the width of face of a hologram). 

[0027] The record technique of this invention is effective in especially solving the contraction which 
the storage of an optical polymer mold encounters. The optical polymer storage of various classes is 
well-known to this contractor. For example, refer to 046822 U.S. Pat. No. 5874187, the United 
States patent application 08-69851 1st, and the 09th/of United States patent application. 
[0028] The record technique of this invention can be used with various spatial multiplexing 
techniques of a class, for example, shift multiplexing, opening multiplexing, and phase correlation 
redundancy technics. 

[0029] As shown in drawing 3 A and B, in other modes of this invention, a hologram is recorded for 
example, on a rotation disk. In the above-mentioned example, the holograms 72, 74, 76, and 78 of 
the 1st set are recorded on the 1st line almost parallel to it along with radii, and, as a result, each 
hologram contacts the next hologram. That is, it is separated from the core of an adjoining hologram 
by the diameter of a hologram. As shown in drawing 3 B after that, the holograms 82, 84, 86, and 88 
of the 2nd set are also recorded on the 1st line. As for the holograms 82, 84, 86, and 88 of the 2nd 
set, only offset distance has shifted from the exact match with the holograms 72, 74, 76, and 78 of 
the 1st set. The hologram of another group is fiirther formed in the 1st line, and each class can also 
be made only for offset distance to shift from the exact match of a front group. 
[0030] Drawing 4 A and B shows the store method of the hologram of several lines on the disk mold 
storage 90. It is recorded that the holograms 92, 94, and 96 of the 1st set and the holograms 102 and 
104 of the 2nd set mentioned above. The holograms 112, 114, and 116 of the 3rd set are recorded on 
the 2nd almost parallel line which adjoins the 1st line after that. Like the 1st example, the 3rd set is 
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arranged so that the core of each hologram (112) may be left by one diameter of a hologram (1 14) to 
the adjoining hologram of the 3rd set and it may separate from the core of the adjoining hologram 
(92) of the 1st set by one diameter of a hologram to coincidence. Although the holograms 112 and 
114 of the 3rd set are recorded on the 2nd line after that, only offset distance has shifted from the 
exact match with the hologram of the 3rd set. 

[0031] After the train which the number of requests adjoins is formed, for example, as shown in 
drawing 4 A, it is possible to form the train piled up on it. For example, the hologram of the 5th set 
and the 6th set becomes memorizable as shown in drawing 4 B. The holograms 132, 134, and 136 of 
the 5th set are remembered to be the 1st by the 3rd train parallel to the 2nd train, and it is overlapped 
equally to the 1st and the 2nd train (the amount of the hologram of the 3rd train extended in the 1st 
train as it is equal means that it is almost equal to the amoimt extended in the 2nd train). The core of 
each hologram (132) of the 5th set is separated from the core of the adjoining hologram (134) of the 
5th set by one diameter of a hologram, and there is right above the middle point of the line which 
connects the core of the adjoining hologram of the 1st set and the 2nd set, for example, the line 
between holograms 92 and 112, and the line between holograms 94 and 114. The holograms 142 and 
144 of the 6th set are recorded on the 3rd train after that. The core of each hologram (142) of the 6th 
set is separated from the core of the adjoining hologram (144) of the 6th set by the diameter of a 
hologram. And only offset distance with the hologram of the 6th set same from the full coincidence 
with the hologram of the 5th set has shifted. 

[0032] The remainder of the storage of a disk mold is filled with the same approach as the above by 
the sector. The sector is usually carrying out the ring configuration here. And the nvimber of the 
trains formed in each sector is a design-selection matter, 

[0033] when a sign with a parenthesis is after the requirements for a configuration of invention 
indicated to the claim, it is a thing for matching with the requirements for a configuration, and an 
example and making invention understand easily, and is not ** which should be used for the 
interpretation of a claim. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docimient has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the basic feature of a hologram storage system. 
[Drawing 2] Drawing showing the 1st example of this invention. 
[Drawing 3] Drawing showing the 2nd example of this invention. 
[Drawing 4] Drawing showing the 3rd example of this invention. 
[Description of Notations] 

1 Hologram Record System 

2 Modulation Device 

3 Optical Record Storage 

4 Sensor 

5 Signal Light 

6 Reference Beam 
7, 8, 9 Lens 

10 12 Hologram of the 1st set 

20 22 Hologram of the 2nd set 

30 32 Hologram of the 3rd set 

40 42 Hologram of the 4th set 

50 52 Hologram of the 5th set 

60 62 Hologram of the 6th set 

70 90 Disk mold storage 

72, 74, 76, 78 Hologram of the 1st set 

82, 84, 86, 88 Hologram of the 2nd set 

92, 94, 96 Hologram of the 1st set 

1 02 1 04 Hologram of the 2nd set 

112, 114, 116 Hologram of the 3rd set 

122 124 Hologram of the 4th set 

132, 134; 136 Hologram of the 5th set 

142 144 Hologram of the 6th set 

[Translation done.] 
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